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DETAILED ACTION 
Response to Arguments 

Applicant's arguments with respect to claims 1-17 (new claims 24-32) have been 
considered but are moot in view of the new ground(s) of rejection as explained 
hereunder. 

Applicant has cancelled claims 1-23 and added new claims 24-32 with amended 
limitations. 

New references by Ishii et al (US patent No. 5,698,036) and Wu (US patent No. 
6,114,811) have been found those when combined with Mabuchi et al (US patent No. 
5,645,644) read on limitations of new independent claims 24, 25. Accordingly claims 24, 
25 have been rejected under 35 USC 103 (a) as explained below. Claims 24, 25 have 
also been rejected under 35 USC 103 (a) as being unpatentable over Naoki in view of 
Yuichi et al and Mabuchi as explained below. 

Further dependent claims 26, 28-32 have also been rejected under 35 USC 103 (a) as 
explained below. 

, New claim 27 does not belong to elected species 1 (Figures 1A-1D, 2) and has 
therefore been withdrawn (it belongs to species 8, Figures 1 1 A, 1 1 B). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 24, 25, 28, 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishii et al (US Patent No. 5,698,036) in view of Mabuchi et al (5,645,644). 

Regarding Claims 24. 28 : Ishii et al teach a plasma processing apparatus (Figures 11- 
13) for performing plasma processing, comprising an electromagnetic wave source 50 
for generating electromagnetic waves, plural branched rectangular waveguides 76, a 
plurality of slots 60 formed in the rectangular waveguides and comprising a waveguide 
antenna, a electromagnetic wave radiation window 48 made of quartz (dielectric 
material), and a vacuum chamber 4, and configured such that a plasma is generated by 
the electromagnetic waves radiated from the slots into the vacuum chamber through the 
electromagnetic wave radiation window, wherein, the rectangular waveguides 76 are 
linear waveguides, provided in contact with the vacuum chamber, and arranged such 
that the adjacent waveguides are in contact with each other at their elongated side 
faces; 
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the plasma processing apparatus includes a linear rectangular waveguide tube 
(electromagnetic wave distributing waveguide) 70 directly communicating with ends of 
the plural rectangular waveguides at a sidewall surface thereof along a longitudinal 
direction of the electromagnetic wave distributing waveguide, the distributing waveguide 
having one end connected to the electromagnetic wave source 50, and distributing the 
electromagnetic waves from the electromagnetic wave source into the plural rectangular 
waveguides; 

a transmission path of the electromagnetic waves is bent through substantially 90 
degrees to the plurality of linear and rectangular waveguides 76 from the 
electromagnetic wave distributing waveguide 70; and 
the electromagnetic wave distributing waveguide 70 and the plural rectangular 
waveguides 76 are arranged on substantially the same plane (column 10, line 10 to 
column 11, line 25). 

Ishii et al do not explicitly teach plurality of windows that comprise part of a wall of the 
vacuum chamber 4 such that a vacuum can be maintained in the vacuum chamber. 
Mabuchi et al teach a microwave plasma apparatus (Figures 2A, 2B) that includes a 
microwave source 24, a waveguide 23, a dielectric sheet 21 (like a distributing 
waveguide) and plurality of windows 4 that form parts of wall of a vacuum chamber 1 
such that a vacuum can be maintained in the vacuum chamber (column 5, line 15 to 
column 6, line 30). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of 
the invention to use plurality of windows that also seal the vacuum chamber as taught 
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by Mabuchi et al in the apparatus of Ishii et al avoid uneven dielectric heating of a larger 
window due to thermal strain (column 2, lines 5-25). 

Regarding Claim 25 : Ishii et al teach all limitations of the claim as explained above and 
also that each of the plural waveguides is branched from an electric field plane of the 
electromagnetic wave distributing waveguide. 

Ishii et al do not teach plurality of rectangular windows provided on each rectangular 
waveguide that comprise part of a wall of the vacuum chamber 4 such that a vacuum 
can be maintained in the vacuum chamber. 

Mabuchi et al teach a microwave plasma apparatus (Figures 2A, 2B) that includes a 
microwave source 24, a waveguide 23, a dielectric sheet 21 (like a distributing 
waveguide) and plurality of rectangular windows 4 for each waveguide portion 21 that 
form parts of wall of a vacuum chamber 1 such that a vacuum can be maintained in the 
vacuum chamber (column 5, line 15 to column 6, line 30). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of 
the invention to use plurality of windows that also seal the vacuum chamber as taught 
by Mabuchi et al in the apparatus of Ishii et al avoid uneven dielectric heating of a larger 
window due to thermal strain (column 2, lines 5-25). 

Regarding Claim 29 : Ishii et al teach that slots 60 can be distributed in the waveguides 
76 so as to cover the entire upper area of the processing chamber (column 1 1 , lines 8- 
12). 
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Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii et al 
(US Patent No. 5,698,036) in view of in view of Mabuchi et al (5,645,644) as applied 
to Claim 24 and further in view of Mabuchi et al (US Patent No. 5,788,798). 

Regarding Claim 26 : Ishii et al in view of Mabuchi et al ('644) et al teach all limitations of 
the claim except distance between inner surfaces of adjacent waveguides. 
Mabuchi et al (798) teach an apparatus (Figure 8) that has adjacent waveguides 21a, 
21b, separated by a metallic wall 30 and where the distance between the waveguides is 
not larger than the inner widths 213a, 213b of the waveguides (Column 6, lines 20-51). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use waveguides width configuration as taught by Mabuchi et al (798) in the 
apparatus of Ishii et al in view of Mabuchi et al ('644) to maintain uniformity of plasma 
for large area substrates. 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii et al 
(US Patent No. 5,698,036) in view of in view of Mabuchi et al (5,645,644) as applied 
to Claim 24 and further in view of Tadera et al (US patent No. 6,726,802). 

Regarding Claim 30 : Ishii et al in view of Mabuchi et al teach all limitations of the claim 
except plurality of windows to correspond commonly to the plural slots. 
Tadera et al teach an apparatus (Figures 1,2,9) that has plurality of windows 1 1 
that are hermetically arranged in a manner to correspond commonly to the plural slots 
(slot plate 4), and the vacuum condition is maintained between the plural 
electromagnetic wave radiation windows 11 and the vacuum chamber 2 (Column 4, line 
52 to Column 5, line 5 and Column 8, lines 60-67). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use plurality of windows as taught by Tadera et al in the apparatus of Ishii 
et al in view of Mabuchi et al to maintain uniformity of plasma process for large area 
substrates. 

Claims 31, 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii 
et al (US Patent No. 5,698,036) in view of Mabuchi et al (5,645,644) as applied to 
Claim 24 and further in view of Mabuchi et al (JP Pub. No. 8-316198). 

Regarding Claim 31 : Ishii et al in view of Mabuchi et al ('644) teach all limitations of the 
claim except for length and width of windows. 

Mabuchi et al ('198) teach an apparatus (Figure 5) that has rectangular waveguides 
21a, 21b facing coupling windows 4a, 4b wherein the length, width and period of the 
window are substantially same as that of the waveguides. Mabuchi et al ('198) also 
teach that the major axis direction of the waveguides 21 , 21b substantially coincides 
with that of the radiation windows 4a, 4b (Paragraph 0032, 0034). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a radiation window having dimensions substantially equal to that of the 
waveguide as taught by Mabuchi et al ('198) in the apparatus of Ishii et al in view of 
Mabuchi et al ('644) to improve homogeneity of plasma propagation (Paragraphs 0014- 
0017). 

Regarding Claim 32 : Mabuchi et al ('644) teach an apparatus (Figures 2A, 3A) that has 
4 windows 6 and dielectric (waveguide) 21 and the windows are smaller in length as 
compared to the waveguide (Column 6, lines 1 to 15 and Column 8, lines 1-8). 
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Claims 24, 25, 28, 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wu et al in view of Mabuchi et al (5,645,644). 

Regarding Claims 24. 28. 29 : Wu teaches a plasma apparatus (Figures 1,4,5) that 
comprises an electromagnetic wave source for generating electromagnetic waves, 
plural rectangular waveguides 3, a plurality of slots 14 formed in the rectangular 
waveguides and comprising a waveguide antenna, and a vacuum chamber 6, and 
configured such that a plasma is generated by the electromagnetic waves radiated from 
the slots into the vacuum chamber through the electromagnetic wave radiation window 
9 (Figure 1), wherein: 

the rectangular waveguides are linear waveguides, provided in contact with the 
vacuum chamber, and arranged such that the adjacent waveguides are in contact with 
each other at their elongated side faces; 

the plasma processing apparatus includes a linear electromagnetic wave distributing 
waveguide 1 directly communicating with ends of the plural rectangular waveguides at a 
sidewall surface thereof along a longitudinal direction of the electromagnetic wave 

f 

distributing waveguide 1, the distributing waveguide 1 having one end connected to the 
electromagnetic wave source, and distributing the electromagnetic waves from the 
electromagnetic wave source into the plural rectangular waveguides 3; and the 
electromagnetic wave radiation window 9 comprise part of a wall of the vacuum 
chamber such that a vacuum can be maintained in the vacuum chamber 6; 
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a transmission path of the electromagnetic waves is bent through substantially 90 
degrees to the plurality of linear and rectangular waveguides 3 from the 
electromagnetic wave distributing waveguide 1; and 
the electromagnetic wave distributing waveguide 1 and the plural rectangular 
waveguides 3 are arranged on substantially the same plane (column 5, lines 20-35). 
Wu does not teach plurality of windows that comprise parts of a wall of the vacuum 
chamber 4 such that a vacuum can be maintained in the vacuum chamber. 
Mabuchi et al teach a microwave plasma apparatus (Figures 2A, 2B) that includes a 
microwave source 24, a waveguide 23, a dielectric sheet 21 (like a distributing 
waveguide) and plurality of windows 4 that form parts of wall of a vacuum chamber 1 
such that a vacuum can.be maintained in the vacuum chamber (column 5, line 15 to 
column 6, line 30). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of 
the invention to use plurality of windows that also seal the vacuum chamber as taught 
by Mabuchi et al in the apparatus of Wu to avoid uneven dielectric heating of a larger 
window due to thermal strain (column 2, lines 5-25). 

Regarding Claim 25 : Wu teaches al limitations of the claim as explained above and also 
that each of the plural waveguides is branched from an electric field plane of the 
electromagnetic wave distributing waveguide. 

Wu does not teach plurality of rectangular windows provided on each rectangular 
waveguide that comprise part of a wall of the vacuum chamber 4 such that a vacuum 
can be maintained in the vacuum chamber. 
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Mabuchi et al teach a microwave plasma apparatus (Figures 2A, 2B) that includes a 
microwave source 24, a waveguide 23, a dielectric sheet 21 (like a distributing 
waveguide) and plurality of rectangular windows 4 for each waveguide portion 21 that 
form parts of wall of a vacuum chamber 1 such that a vacuum can be maintained in the 
vacuum chamber (column 5, line 15 to column 6, line 30). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of 
the invention to use plurality of windows that also seal the vacuum chamber as taught 
by Mabuchi et al in the apparatus of Wu to avoid uneven dielectric heating of a larger 
window due to thermal strain (column 2, lines 5-25). 

Claims 24, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Naoki (JP 11-111493) in view of Ishii etal (US Patent No. 5,698036) and Mabuchi et 
al (5,645,644). 

Regarding Claim 24 : Naoki teaches a plasma processing apparatus (Figures 1 , 2) for 
performing plasma processing, comprising an electromagnetic wave source 26 for 
generating electromagnetic waves, plural rectangle sections (like branched rectangular 
waveguides) 28a, a electromagnetic wave radiation window 4 made of dielectric 
material, and a vacuum chamber 1, and configured such that a plasma generated by 
the electromagnetic waves is radiated into the vacuum chamber through the 
electromagnetic wave radiation window 4, wherein: 

the rectangular waveguides 28a are linear waveguides, provided in contact with the 
vacuum chamber, and arranged such that the adjacent waveguides are in contact with 
each other at their elongated side faces; 
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the plasma processing apparatus includes a linear rectangular waveguide tube 
(electromagnetic wave distributing waveguide) 23 directly communicating with ends of 
the plural rectangular waveguides, the distributing waveguide having one end 
connected to the electromagnetic wave source 26, and distributing the electromagnetic 
waves from the electromagnetic wave source into the plural rectangular waveguides; 
and the electromagnetic wave radiation window 4 comprises part of a wall of the 
vacuum chamber 1 such that a vacuum can be maintained in the vacuum chamber; 
a transmission path of the electromagnetic waves is bent through substantially 90 
degrees to the plurality of linear and rectangular waveguides 28a from the 
electromagnetic wave distributing waveguide 23; and 

the electromagnetic wave distributing waveguide 23 and the plural rectangular 
waveguides 28a are arranged on substantially the same plane (paragraphs 0024-0032). 
Naoki does not teach plurality of windows that comprise parts of a wall of the vacuum 
chamber, plurality of slots in rectangular waveguides and that linear electromagnetic 
waveguide communicates with plural linear waveguides at a sidewall surface thereof 
along a longitudinal direction of the electromagnetic wave distributing waveguide. 
Ishii et al teach a plasma processing apparatus (Figures 1 1-13) for performing plasma 
processing, comprising an electromagnetic wave source 50 for generating 
electromagnetic waves, plural branched rectangular waveguides 76, a plurality of slots 
60 formed in the rectangular waveguides and comprising a waveguide antenna, a 
electromagnetic wave radiation window 48 made of quartz (dielectric material), and a 
vacuum chamber 4, and configured such that a plasma is generated by the 
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electromagnetic waves radiated from the slots into the vacuum chamber through the 
electromagnetic wave radiation window, wherein: 

the rectangular waveguides 76 are linear waveguides, provided in contact with the 
vacuum chamber, and arranged such that the adjacent waveguides are in contact with 
each other at their elongated side faces; 

the plasma processing apparatus includes a linear rectangular waveguide tube 
(electromagnetic wave distributing waveguide) 70 that directly communicating with ends 
of the plural rectangular waveguides at a sidewall surface thereof along a longitudinal 
direction. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the configuration of wave distributing waveguide and the plural linear 
waveguides and plurality of slots in plural waveguides as taught by Ishii et al in the 
apparatus of Naoki to provide optimum transmission of microwave energy from the 
source to the process chamber. 

Naoki in view of Ishii et al does not teach plurality of windows that comprise part of wall 
of wall of vacuum chamber such that vacuum can be maintained in the vacuum 
chamber. 

Mabuchi et al teach a microwave plasma apparatus (Figures 2A, 2B) that includes a 
microwave source 24, a waveguide 23, a dielectric sheet 21 (like a distributing 
waveguide) and plurality of windows 4 that form parts of wall of a vacuum chamber 1 
such that a vacuum can be maintained in the vacuum chamber (column 5, line 15 to 
column 6, line 30). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time of 
the invention to use plurality of windows that also seal the vacuum chamber as taught 
by Mabuchi et al in the apparatus of Naoki in view of Ishii et al to avoid uneven dielectric 
heating of a larger window due to thermal strain (column 2, lines 5-25). 
Regarding Claim 25 : Naoki teaches all limitations of the claim as explained above and 
also teach that each of the plural waveguides is branched from an electric field plane of 
the electromagnetic wave distributing waveguide. 

Naoki does not teach plurality of rectangular windows provided on each rectangular 
waveguide that comprise part of a wall of the vacuum chamber 2 such that a vacuum 
can be maintained in the vacuum chamber, a plurality of slots 60 formed in the 
rectangular waveguides and comp rising a waveguide antenna and that linear 
electromagnetic waveguide communicates with plural linear waveguides at a sidewall 
surface thereof along a longitudinal direction of the electromagnetic wave distributing 
waveguide. 

Ishii et al teach a plasma processing apparatus (Figures 11-13) for performing plasma 
processing, comprising an electromagnetic wave source 50 for generating 
electromagnetic waves, plural branched rectangular waveguides 76, a plurality of slots 
60 formed in the rectangular waveguides and comprising a waveguide antenna, a 
electromagnetic wave radiation window 48 made of quartz (dielectric material), and a 
vacuum chamber 4, and configured such that a plasma is generated by the 
electromagnetic waves radiated from the slots into the vacuum chamber through the 
electromagnetic wave radiation window, wherein: 
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the rectangular waveguides 76 are linear waveguides, provided in contact with the 
vacuum chamber, and arranged such that the adjacent waveguides are in contact with 
each other at their elongated side faces; 

the plasma processing apparatus includes a linear rectangular waveguide tube 
(electromagnetic wave distributing waveguide) 70 that directly communicating with ends 
of the plural rectangular waveguides at a sidewall surface thereof along a longitudinal 
direction. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the configuration of wave distributing waveguide and the plural linear 
waveguides and plurality of slots in plural waveguides as taught by Ishii et al in the 
apparatus of Naoki to provide optimum transmission of microwave energy from the 
source to the process chamber. 

Naoki in view of Ishii et al does not teach plurality of windows that comprise part of wall 
of wall of vacuum chamber such that vacuum can be maintained in the vacuum 
chamber. 

Mabuchi et al teach a microwave plasma apparatus (Figures 2A, 2B) that includes a 
microwave source 24, a waveguide 23, a dielectric sheet 21 (like a distributing 
waveguide) and plurality of windows 4 that form parts of wall of a vacuum chamber 1 
such that a vacuum can be maintained in the vacuum chamber (column 5, line 15 to 
column 6, line 30). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of 
the invention to use plurality of windows that also seal the vacuum chamber as taught 
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by Mabuchi et al in the apparatus of Naoki in view of Ishii et al to avoid uneven dielectric 
heating of a larger window due to thermal strain (column 2, lines 5-25). 
Claims 24, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Naoki (JP 11-045799) in view of Ishii etal (US patent No. 5,698,036) and Mabuchi 
et al (5,645,644). 

Regarding Claims 24 : Naoki teaches a plasma processing apparatus (Figures 1 > 2) for 
performing plasma processing, comprising an electromagnetic wave source 26 for 
generating electromagnetic waves, plural rectangle sections of partition plates (like 
branched rectangular waveguides) 314a, an electromagnetic wave radiation window 3 
made of quartz (dielectric material), and a vacuum chamber 2, and configured such that 
a plasma generated by the electromagnetic waves is radiated into the vacuum chamber 
through the electromagnetic wave radiation window 3, wherein: 
the rectangular waveguides 314 are linear waveguides, provided in contact with the 
vacuum chamber 2, and arranged such that the adjacent waveguides are in contact with 
each other at their elongated side faces; 

the plasma processing apparatus includes a linear waveguide tube (electromagnetic 
wave distributing waveguide) 31 2 directly communicating with ends of the plural 
rectangular waveguides 314, the distributing waveguide 312 having one end connected 
to the electromagnetic wave source 26, and distributing the electromagnetic waves from 
the electromagnetic wave source into the plural rectangular waveguides; and the 
electromagnetic wave. radiation window 3 comprises part of a wall of the vacuum 
chamber 2 such that a vacuum can be maintained in the vacuum chamber; 
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a transmission path of the electromagnetic waves is bent through substantially 90 
degrees to the plurality of linear and rectangular waveguides 314 from the 
electromagnetic wave distributing waveguide 312; and 
the electromagnetic wave distributing waveguide 312 and the plural rectangular 
waveguides 314 are arranged on substantially the same plane (paragraphs 0024-0032). 
Naoki does not teach plurality of rectangular windows provided on each rectangular 
waveguide that comprise part of a wall of the vacuum chamber 2 such that a vacuum 
can be maintained in the vacuum chamber, a plurality of slots 60 formed in the 
rectangular waveguides and comprising a waveguide antenna and that linear 
electromagnetic waveguide communicates with plural linear waveguides at a sidewall 
surface thereof along a longitudinal direction of the electromagnetic wave distributing 
waveguide. 

Ishii et al teach a plasma processing apparatus (Figures 11-13) for performing plasma 
processing, comprising an electromagnetic wave source 50 for generating 
electromagnetic waves, plural branched rectangular waveguides 76, a plurality of slots 
60 formed in the rectangular waveguides and comprising a waveguide antenna, a 
electromagnetic wave radiation window 48 made of quartz (dielectric material), and a 
vacuum chamber 4, and configured such that a plasma is generated by the 
electromagnetic waves radiated from the slots into the vacuum chamber through the 
electromagnetic wave radiation window, wherein: 
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the rectangular waveguides 76 are linear waveguides, provided in contact with the 
vacuum chamber, and arranged such that the adjacent waveguides are in contact with 
each other at their elongated side faces; 

the plasma processing apparatus includes a linear rectangular waveguide tube 
(electromagnetic wave distributing waveguide) 70 that directly communicating with ends 
of the plural rectangular waveguides at a sidewall surface thereof along a longitudinal 
direction. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the configuration of wave distributing waveguide and the plural linear 
waveguides and plurality of slots in plural waveguides as taught by Ishii et al in the 
apparatus of Naoki to provide optimum transmission of microwave energy from the 
source to the process chamber. 

Naoki in view of Ishii et al does not teach plurality of windows that comprise part of wall 
of wall of vacuum chamber such that vacuum can be maintained in the vacuum 
chamber. 

Mabuchi et al teach a microwave plasma apparatus (Figures 2A, 2B) that includes a 
microwave source 24, a waveguide 23, a dielectric sheet 21 (like a distributing 
waveguide) and plurality of windows 4 that form parts of wall of a vacuum chamber 1 
such that a vacuum can be maintained in the vacuum chamber (column 5, line 15 to 
column 6, line 30). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of 
the invention to use plurality of windows that also seal the vacuum chamber as taught 



\ 
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by Mabuchi et al in the apparatus of Naoki in view of Ishii et al to avoid uneven dielectric 
heating of a larger window due to thermal strain (column 2, lines 5-25). 
Regarding Claim 25 : Naoki teaches all limitations of the claim as explained above and 
also teach each of the plural waveguides is branched from an electric field plane of the 
electromagnetic wave distributing waveguide. 

Naoki do not teach plurality of rectangular windows provided on each rectangular 
waveguide that comprise part of a wall of the vacuum chamber 2 such that a vacuum 
can be maintained in the vacuum chamber, a plurality of slots 60 formed in the 
rectangular waveguides and comp rising a waveguide antenna and that linear 
electromagnetic waveguide communicates with plural linear waveguides at a sidewall 
surface thereof along a longitudinal direction of the electromagnetic wave distributing 
waveguide. 

Ishii et al teach a plasma processing apparatus (Figures 1 1-13) for performing plasma 
processing, comprising an electromagnetic wave source 50 for generating 
electromagnetic waves, plural branched rectangular waveguides 76, a plurality of slots 
60 formed in the rectangular waveguides and comprising a waveguide antenna, a 
electromagnetic wave radiation window 48 made of quartz (dielectric material), and a 
vacuum chamber 4, and configured such that a plasma is generated by the 
electromagnetic waves radiated from the slots into the vacuum chamber through the 
electromagnetic wave radiation window, wherein: 
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the rectangular waveguides 76 are linear waveguides, provided in contact with the 
vacuum chamber, and arranged such that the adjacent waveguides are in contact with 
each other at their elongated side faces; 

the plasma processing apparatus includes a linear rectangular waveguide tube 
(electromagnetic wave distributing waveguide) 70 that directly communicating with ends 
of the plural rectangular waveguides at a sidewall surface thereof along a longitudinal 
direction. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the configuration of wave distributing waveguide and the plural linear 
waveguides and plurality of slots in plural waveguides as taught by Ishii et al in the 
apparatus of Naoki to provide optimum transmission of microwave energy from the 
source to the process chamber. 

Naoki in view of Ishii et al does not teach plurality of windows that comprise part of wall 
of wall of vacuum chamber such that vacuum can be maintained in the vacuum 
chamber. 

Mabuchi et al teach a microwave plasma apparatus (Figures 2A, 2B) that includes a 
microwave source 24, a waveguide 23, a dielectric sheet 21 (like a distributing 
waveguide) and plurality of windows 4 that form parts of wall of a vacuum chamber 1 
such that a vacuum can be maintained in the vacuum chamber (column 5, line 15 to 
column 6, line 30). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of 
the invention to use plurality of windows that also seal the vacuum chamber as taught 
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by Mabuchi et al in the apparatus of Naoki in view of Ishii et al to avoid uneven dielectric 
heating of a larger window due to thermal strain (column 2, lines 5-25). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rakesh K. Dhingra whose telephone number is (571)- 

272- 5959. The examiner can normally be reached on 8:30 -6:00 (Monday - Friday). 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 



Application/Control Number: 10/727,250 Page 21 

Art Unit: 1763 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-21 7-91 97 (toll-free). 

Rakesh Dhingra Parviz Hassanzadeh 

Supervisory Patent Examiner 
Art Unit 1763 



